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Synergistic Proteoglycan Commposittions ffor Treattroiientt off Orofflaimmniatoiry Diseases 

The invention is generally related tto the treatment off infflamramniattoiry conditions. 
More specfilfocaBDy, the invention is related tto compositions containing inhibitors off mast 
cell activation and secretion designed tto be used as dietary supplement in tthe 
ttreattimentt off infflamniinniattory condittions. 

There have been a number off mniosttly anecdotal reports tthatt the proteoglycan 
chondroitton sulffatte, as weDD as glucosamine sulffatte, a product off tthe intestinal 
breakdown!) off proteoglycans may be helpful in relieving tthe pain off osteoarthritis: - 
Shutte N. Aching ffor aim arthritis camre. US News and World Beport, Feb. 10, 1997.- 
CowDey G. The arthirittis cure? Newsweek, Feb. 17, 1997.- Foreman J). People, and ttheiir 
petts, ttoutt arthritis remedy. The Boston Globe, April 7, 1997; Tye L Treatmnientt gains 
scieouttiffic attttenttion. The Boston Globe, Sep. 25, 2000. 

A recent: mnietta-anaDysis showed potential therapeutic benefit off cltoondroitin 
sulffatte in osteoarthritis [McAflindon etal. J Am Med Assn. 283:1469 (2000), amid NBH- 
ffunded clinical trial OD-98-003 datted 10/10/97]. However, less than 5% off tthe 
chondroittin sulfate in available preparattioinis is absorbed orally. Furthermore, such 
comramniercial preparations use chondroottin sulfate obtained ffromni cow ttrachea, witth tthe 
possible danger off contracting "mad cow disease" [McAlindon etal. above], lira Ifactt, 
tthe European Union has bamnnied evemi cosmetics tthatt contain bovine-derived products. 

Theoharides etal. British Journal ot Pharmacology '131:1039, (2000) 
indicated for tthe first time how proteoglycans such as chondroittin sulfate may work . 
The paper reported tthatt chondroitin sulfate amid, tto a lesser degree, glucosamine 
suDffatte, imihibitt activation off mniastt cells that are known tto trigger allergy and astthmnia. 
Mast cells are also now recognized as imniportantt causattive intermniediary in mroany 
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paflffDfiM imflamnmatoiry c©miditt5©!n)s[<[SalDo, N EngJ Med. 328:257 (11993); TBneolhiaipfidles, tnt 
J Tissue /Reactions \%*A (199(B)], such as imisterstottial cystitis amid irrottafole Ib©wefl 
symidroinnie [The©harides, Ann N¥ Acad, ScL 840:619 (1998)], as well as Dim mmigraimies 
amid possolbiy mnnultiple sclerosis [The©harides, Persp Bioi Med. 26:672 (1983); 
5 The©harides, Life Sci 46:611)7 (1996)]. in fact, glancosainniDinKB was recently c©nsidered to 
he piroplhiyDacttfic for migraines [Russell, Med Hypoth 55:195 (2000)]. 

Mast cells aire increasingly inuplicatted oitd c©midfltt5©[nis involving onffflairned jj©intts, 
such as fln rheumatoid arthritis, through activation ©If I©ca0 cnast cells [by, for example, 

10 neuropeptides. Additional indirect evidence alls© supp©rtt§ the involvement ©If mroastt cells 
diid h©ne res©rpti©n: (a) systemic mastocytosis is onvariafoly associated with 
©ste©p©rosis; (lb) 5nhilb5t5©n ©If nuastt cell mediator release reversed lytic to©ne changes; 
(c) depletion ©IF nuastt cells inhibited h©ne tresotrptioim inn ©rgairo culture; (d) human 
syn©vial mniastt cells were showim to secrete inn response to aODergSc and n©n-inrnnniun©D©g5c 

H stimuli; (e) human mmast cells reOease the cytokine OL-6 and (If) DL-© has [been 
definitively linked to home res©rptti©n amid ©ste©p©rosis . 

It was recently sh©wn that ch©ndroottin sulfate's atoolotty to ioihilbott the acttflvatti©n ©If 
s = mniastt cells Ss synergistic witth the inhibitory effects ©mi nuastt cell acttivatto©n ©If ami©ther 

ID class ©f natturaflly occurring c©mnip©unds, the fflav©n©ids [MiiddOetton etaL Pharm Hev 
*f 52:1 (2000)]. Certain pDamit fflav©nes (ami citrons ffraitt paiiDp, seeds, sea weed) are mi©w 
q rec©gmiiized as anti-allergic, amittD-fimifOainnimniatory, antioxidant amid cytoprotecttive with 
~" possible amitti-camicer properties. Only s©mnie fflavones, such as quercettin, inhibit nuastt 
ceDD activation amid inflammatory cells. 

25 

Quercetton inhibits secreti©mi ffromni human activated mniast cells [I&inuatta etaL 
>Mfe/jj^30:501l(2000)], amid has also been used effectively ff©r the ttreattnuentt ©ff chroimic 
prostatitis [Shoskes etaL, Uroiogy 54:960 (1999)]. OttBneir fflavon©5ds mniay have 
©pp©site effects. Use ©ff the ttermni "bioflavonoids" listed on certain c©mnimniercial 
30 products, therefore, provides little infforaiattton, amid mm ay include mni©llecul!es that have 
detrimental effects. 
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C©pemidimig QJmiited States patemitt application Serial No. 09/056, 707, filed 
04/08/98, cOaimnis the ouse off protteoglycamis, witth©aiitt amid wattlhi fflavomioids, ffor the 
ttreattmraeirat off mast cell acttivatiomHmidaiiced diseases. The omifforinniattiom) comittaimied thereomi 
5 is imicoirporatted by reffereouce omit© the presemitt appOocatooim. 

Ami omroportamit mieed therefore exists for dietary fformroaiilattiomis suitable for hwraami 
pattiemitts that are symiergisttic Sim that they have sttromiger effects than the sum off the 
effffects off the omidividiuiafl commpomietnitts, amid also synergistic with stamidard cOimiocafl 
10 ttreatmniemitts of omiffDammmniatoiry conditions, siuich as ostteoairtthirDtDS, "Synergistic" is 

intended to mroean: "coordinated oip correlated action by two on* mniore sttractwires ©r 
drags" [Sttedmman's Medical D>5ctt6©nary,23rd edittion, Williams & Wilkiinis v Balttiuroore, 
197®]. Saoch ffonnnnuOattoons have been discovered, and are described below. 

IK. 

H SUMMARY OF THE INVENTION 

%l The invention commprises contrapositions for hmmnian wise containing a sulfated 

w - 

yp protteoglycaro amid omie or mniore acttove ingredientts selected ffromni the groaiip consisting off 

a sulfated hexosamniine, a fflavotmoSd compound ("fflavone"), ami organic virgin kernel 
g0 seed ©live ©fil, S-aden©syflmniett[h]i©none and diphenhydramine, together with appropriate 
f\ excipientts amid carriers, said comniposotions havimig omniproved absorptivity ffromni the 
H gasttr©onttesttSnal tract amid aimtti-DiniffDainiiimniattory effects synergistic with each other amid 

Lib 

symiergisttic wotth standard cDimiical ttreattmnieinitt nn©dal5ties. 

25 On ©mie emnibodimnieinitt, the protteogDycami is non-bovine chomidroittimi snlffatte, the 

sulfated hexosamnione is P-glwicosaniiine soiilffatte, the fflavomie is quemcetimi, amid tthe kernel 
seed ©Dove oil is extra virgin (firstt pressing, no heat, no refining)). 

Dm amiotther emnitoodomroent, the commposittiomis are enriched wotth omniega fatty acids 
30 amid alpha tocopherol. 
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DEMO LED DESCRIPTION OF THE PREFERRED EMBODIMENTS OF TME INVENTION 

lit has been discovered that a combination ©If a sulfated proteoglycan, a sulfated 
D-hexoseamniine and a fflavone, along with aim organic extra virgin kernel seed ©Dove ©oil, 
5 [has synergistic anti-inflammatory effects when nsed as a dietary swpplennentt, without 
©r with a c©nventti©nal clinical treatment for a miffflannm mraaitoipy diseases. Stuich 
onfflanoinniat©^ diseases resnltt ffromni the activati©n, degraniwlati©n and ©©nseqiMentt 
secretion off inflammatory biochennicals from niastt cells, aunid ttOne resultant 
5nfflainniimatt©ry diseases include the growip consisting ©IF: osteoarthritis, cancer, 

10 fibromyalgia, inflammatory bowel disease, interstitial cystitis, irritable bowel 
syndrome , migraines, angina, chronic prostatitis, eczema, arthritis, nnmOttiple 
sclerosis, psoriasis, suon bura, and periodontal disease ©ff tlhte gawnnis. 

P 

t jl Dim a highly preferred emnib©di[nnientt, the sulfated proteoglycan is non-bovone 

11 chondr©ittin snlffate which bl©cks inmast cell acttivati©n, degranoiilatt5©n ainid c©nseopentt 
y. secreti©n ©ff infflaiinirnattoiry biochenuocalls ffr©inni the nuastt celDs. Other natural sulfated 
™l pr©te©glycamis suitable ff©r practicing this Snventi©n include keratan snlffatte, derimattan 

snlffatte amid hyalimr©ini5c acid. The preferred biological soource ©ff the cltoondroitin snflffatte 
L is shark cartiDage which is nuore-highly snlffatted than the standard coinniinnierciaD 
£0 ch©ndr©5tin sulfate is©flatted ffr©mni c©w trachea. 

O 

p The highly preferred fflavone is quercetiini which [inhibits secretion ©ff 

inflammatory naoflecuiles ffr©mni imastt cells by affecting nnoesin, a winiape 7& kDa nnastt 
cell protein [Theoharodes etal. J Pharm Exp Wherap 294:811 0 (2000)]. Dn addition to 

25 aperceton, other fflav©nes suitable in carrying ©mtt the invention onclMe mrayrisetton, 
genistein and kaenupffer©!. 

The olive oil component off the inventive comiposottoons is preferably an ©rganoc 
(no artificial fertilizers, no pesticides, no insecttisides) extra virgin (first pressing, no 
30 heat, not refined) [kernel seed olive oil produced on the island off Crete in (Greece. This 
olive ©51 increases absorption off the other ingredients ©ff the anti-inflammatory 
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comnip©sitti©ns, amid also adds its ©won c©ntentt ©IF 5mn)p©[rttantt amitto-©xidantts [B©sk(u, World 
Hev Nutr Diet) 87:5© (2000)], stuich as ©mniega fatty acids amid alpha t©c©pher©D. 
ADth©ai]gh ira<D)tt claimed herein, oil has been claimed that kernel seed ©Dove ©ID Unas 
cytoprottecttive, l©ngevity-pr©dtuicing effects [Trich©p©iuifl©w] et al. Am J Clin Nutr 
5 61:118468 (1995); Trich©p©iLJ]l©[m etal, Cancer Epid Biomarker Prevention 

(2000)], A s©wirce ©If the highly preferred extra virgin kernel seed ©love ©SO Ss: E.B.E.BC, 
One, Comnimniercfial, Industrial EmteirpirDSGS ©IF Crete, 118 Ethnikis Antistasec©s, [Merakli©n, 
Crate, 71306, (Greece. 

10 Smippleiinenttation ©IF tine c©mnip©siti©ns described ab©ve with the onettlh)yiIatt5©n 

reagent S-aden©sylimeth5©nine ("SAM") adds antioxidant, anti-infflaiinniiatory amid 
cytt©prottective properties, particularly in inflammatory jjoint diseases. Another 
SMppleimentt to the basic comnip©sitti©ns ©IF the invention is diphenhydramine. 

y. J 

14 The preferred concenttratti©n ramige ©ff the proteoglycan, hewsammine soulffate amid 

1^ fflavone c©mnip©in]einitts ©IF the ©raD ff©rawiilat5©ns are 10-3,000 mmg per tablet ©r capsnfle. 
^ 1 The preferred c©miceinittratS©[ni ramige f©r S-aden©sylmn)ethi©niroe os 3-1 ,000 mmg per 
*n capswle ©r tablet. Generally, where presemitt, the amraoyinits ©ff the ©love ©50 are at least 
;L three tonnes tth©se ©ff the ©ther active ingredients. The nymraber ©f capsouDes ©r tablets t© 
M he taken per day 5s determined by the nature amid severity ©ff the mniedical c©nditti©n, 
Zl amid os readily determinable by the patient's physician). Other representative 
P fformroaoflattions are described inn the examples bel©w. 

The c©mnip©s5tti©mis ©ff the inventti©n mniay be fformniyOatted ion any stamidard means ©f 
25 introducing pharmroacewiticals paremitterally imitt© a pattiemitt, e.g., by mraeamis ©f tablets ©r 
capsoules. The c©mrop©sitti©mis ©ff the inventi©n inclonde salves amid creamnis ff©r skin 
conditions, amid nnoimtlhi washes and toothpaste for periodontal diseases. Standard 
excopients amid carriers for the active ingredients ©ff the inventive c©mnip©s5tti©ns are 
described in [Remington's Pharmaceutical Sciences, Mack Publishing Co., Eastt©n, PA. 

30 

Although n©tt bound by any particular mniechanismni ©ff acti©n ©ff the c©mnip©nentts ©ff 
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the claimed c mpositi ns, the invent r contemplates that the pr teoglycan inhibits the 
activati n and degranulation of the relevant mast cells, while the flavone inhibits the 
secreti n of inflammat ry bi m lecules fr m these mast cells. "Activati n" and 
"degranulation" of mast cells are defined herein as is standard and well known in this 
art. 

EXAMPLES 
Example 1 



Table 1 compares chondroitin sulfate-containing commercial products to the 
present compositions. 

Table 1 



Comparison of Chondroitin Sulfate-Containing Products to Present Invention 


Product 


Most Available 
Compositions 


Present Invention 


Main ingredient 


Mixture of chondroitin 
sulfates 


Chondroitin sulfate C 


Source 


Cow trachea 


Shark cartilage 


Amount per capsule or 
tablet 


150 mg 


10-3000 mg 


Degree of sulfation 


Low 


High 


Absorption from g.i. tract 


<5% 


>15% 


Target 


Unknown 


Mast cells, bone cells 


Other ingredients 


Vitamins, fish oils 
(some preparations) 


Flavones, omega-fatty 
acids, alpha-tocopherol, 
kernel olive seed oil, SAM 





Advantages 


Nome kntowini 


AinittD-alllergoc, anti- 








iiroiniaminniattory, amtoHBxodainit, 








cytoprottectove 




Adverse effects 


Risk off inroad cow disease. 
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Example 2 



Composotfloini off Fonnrwlatioirc One (ALGONOT-PflJUS, registered! mwk\ 

5 

Dietary Swippleinnieinit 

Two capsaules to be taken twice daily, at least oote faowr toeffoire meals 

Active fiinigxedloeinits: 
10 * Clhioinicflraotiini smiOffatte 300 mnig 

* B-Glwcosainnioinie sulfate 300 mmg 

* Qwercetira 300 mg 

* extra vorgiini kernel 

O seed! olive oil 900 mg 



25 



Hypo-afllergeiniDC, free from: artificial colors on* flavors, cora, mmolk products, 
preservatives, salt, starch, stwgar, wlhieatt or yeast. 

Example 3 

Composfltiom) off Formtulatioini Two (ALCONOT-PBEVEMT, registered mark) 



Two capsules to toe taken) twice dlaoiy, omie homo* [before meaOs 



* ClhomidlroDtnini siuDffate 300 mmg 

* (GDoiicosamoinie sulfate 300 mg 

* QanercettDini 300 mg 
30 * S-adeiniosyflmetlhiioiroifnie 100 mg 

* extra virgin kernel seed 

olive oil 900 mg 
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Hypo-allergeiniic. Free from: artificial colors or flavors, corn, mBDk products, 
preservatives, salt, starch, songar, wheat or yeast. 

5 Example 4 

Coinmposiitooini off Fonmmlatiom Three (ALGONQT-PROTEOT. reg. inmarM 

Skin oimttnnieinif or creamni. AppOy tlhiree times per day to affected areas. 

10 

Active Imgredieirct 
*C©midr©itiin) sulfate 
*QyercettDini 
^ * Extra virgin) Ikerael seed ©love oil 

as 

If 

Li Example 5 

4i Comntmosotootm off Formnnmlatiomi Foyr (ALGONOT-ALLERGY. reg. oimarlk ) 

B© *Formniiuiiattioini Tlhree plus diphenhydramine, 5 % by weight. 

I j t 

Example 6 

25 Commpositoomi off FormnnmBatiomi Five (ALfiONOT-PERlO) 

Mouth wash 

*Chomidroottiini sanlffatte, 0.4 Ml 

*OpttQoinially: O-gBimcosainniiinie sinlffatte, 0.4M; apercettiira, 0.3M; SAM 0J5M 
30 *Dm a standard mouth wash vehicle. 



% by weight 
5 
3 

115 
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Examniplle 7 

(CoinraposottoQira off FormnnuilatBoini Sox (ALCiONOT-IPENTAU 

Tooth [paste m&% 

*Ch©mido , ©iitiini sanDffate 5 
*QoiieTOettSini 3 
*Dm a stamitilairdl toottlh] paste vefooclle 

Example 3 

Commposnttoomi off Fomtmlattoomi Severn (AL<G®NOT-SUN§C[REEN1> 



Acttive iitnigiredBeimtts mnig% 

*Chomulo , ottDJD smiBffate 5 
*Qimeircet5ini 3 
*Suu scineem (e.g., TBQ2) 5 
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